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« SUPPLEMENTARY NOTES V2. lPONSORlNG MILITARY ACTIVITY

UL Arny, fietannp
Né“’ : APO San Francisco 96375

The Cartridge, QOmmifFiﬁh prlosive Axtended flange, X633 was evaluzied by the
Army Concept Teanm 34 Vietwam fron 4 June to 13 July 1971.-— The eveluailon wac
terminated pmenaturely on 13 July 1971 following three inciderite involving the
critical malfunction of the amnunition which resulted in damage to two-¥¥329-
weapons subsystans ard the nose cone o? eme AH=3G atiach hriicenisr; therefor:
only 2,735 of the 3 700 “oundg ijczwel Tor ithe evaluvation were expended, ~Tin
purpose of the evaluation was to determine the military worth of the Xi5733

‘cartridse for use ir zirborne 'Ora weapon s 3iems in the cporationzl eanviren=ent

of R,/ The evaluation concluded that prior to the malTunction incidents, the

X683 carpzidge provided a significant increase in the corbat effoctiveness of

LOnm annvAition in airtorne wezpon systems i IV no _1"117108 chanzes in

employment’ techniques are needad with this armunitlon; znd control systen {sishi)

modifications are unnezecsary for the effective 9"“103u““{ o’ this ammunition.
Tecause of rultiple ralfunctions of the ; L3673 asmunitica hovevor,

4
is considered unsafe to Tire in its current =izte, The venort recoas e.ds trat

the current cartridee 717523, 407z 10t be it pe-ciessified at this tive and tk*.

analysis of the s1alfunctiors desexridad in this rzport te Pﬁd&tt?( to deter:

their cause and to effect the necessary rmodificatlons te preclude thLre malfa

‘1
h2 armuaition

w

n

t101°

of this nature, Following csrtr’ﬂﬁe improveseal, 1t is: racommended *that 3 follow-
on evaluatior be coniucted snd if this evaluaiior proves cuccessful that the X153

cartridze be considored Tor 4:*“~nles:1f ation as Standard 4,
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40»m Alrborne liez;ons S;stems

X¥683 40mm High Explosive Zxtended Range
Cariridge

N384 LOmm 'Hig‘hu Explosive Cartridge
AH-1G Attack Helicoptpr

Rocket motor

twzzle velocity 600 f£t/sec

Rocket burnout projectile velocity 1,035
ft/90c
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SUBJECT: Final Report - Cartridse, LOmm: Higa Explosive Extended Rer-e
¥4683. (ENSURE 181) (ACTIV Project lo. ACA-7/701)

Commanding General
US Army, Vietnam
ATTR: AVHDO-D
APO 96375
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1. REFFRENCES

a. Message, AVHGV-DH, Headyvurter JS Army, Vietnam, 051107Z March
1967, CONFIDENTIAL, subject: Development/Improvement of LOmm Ammunition
(ERSURE) {u). ' : -

b. DF, AVHGC-DST, Headquarters, US Army, Vietnam, 25 November 1969,
subject: &4Omm Armement System (ENSURE 181).

¢, Letter AVIB-AAD, Headquarters Army Concept Team in Vietnam, .
29 May 1971, subject: Final Repori - Cartridge, 4Omm High Explosive,
Tracer, XHM6TT (ENSURE 181) (ACTIV Project No. ACA-T/701).

d. DIM 1310-220-12 (PA-DBT) Operator’s and Organizationnl Mainterance
Draft Technical Manual, Cartridge, hOmm: High-Explosive, XM683, December
1969.

e. TI-16 (PA-DB7), Army Technical Instructions, XM28 Helicopter
Armament System, Modification of Fire Control Systcm for Use with HE L4Omm
Cartridgs XM683, ':catinny Arsenal, Dover, llew Jersey, February 1971.

2. BACKGROURD

In March 1967, US Army, Victnam (USARV) initiated an ENSURE request
for development/improvement of LOmm ammunition (reference a). This request,
_ later validated by DA as ENSURE 181, stated an urgent operational require-
1 ment to increase the effectiveness of ammunition used with LOmm armament
subsystems for helicopters. Munitions approved as part of ENSURE 181 were
a kOmm cartridge containing & tracer element and an extended-range 40mm




cartridére. On 25 Yovember 1969 USARV tasked ACTIV (reference b) to con-
duct &n evaluation of KRSURE 18i items. The results of the evaluation
of the YMGTT high-explosive tracer {“YET) cartridge vere reported carljier
{refererce ¢). Tuis report covers only the evaluation of the L0mm high-
exrlosive, extended-range, cartridge, X4683.

3. DESCRIPTION

a. Cartridve Chzracteristics

The hOrm 2633 cartridge is designed for use with the XM25 neli-
conpter arrament subcystem and to be fired from the LOmm grenade launcher,
AMiZ9. The XMO83 cartridge is an antipersomnel, fixed-smmunition cartridege.
The projectile ccacists of a steel warhead fastened to an aluminua rocket
motor by screw threads. The alumipum cartridge case contains a case-
propzellant charge vhich, in combination with the rocket motor, constitutes
the cariridee prooulsion syster. The overall length of the ccumplete cart-
ridge is k.39 inches; total weight is 0.83 pounds. The fuze is & base-
detonating fuze (X{725) which has a minirum erming distance of 45 feet
from the laurcher muzzle. The fuze functions on grsze or impact.

b. Complete Round Functioning

The launcher firing pin strikes the rercussion primer through the
cartridge case sealing disk. The primer, in turn, ignites the rocket
propellant charge. The rocket exheust gases ignite the case-propellant
charg~. Vhen the gases reach sufficient pressure, the projectile is
freed from the case and propelled forward. The projectile's rotating
band engages the rifling of the launcher barrel, imparting a spin of approxi-
mately 9,000 RPM at the muzzle. The projectile attains a muzzle velocity
of 600 ft/sec. After emergence from the mu=zle, rocket propulsion con-
tinues for 400 feet. At rocket burnout, the projectile velocity is 1,035
ft/sec. Canted rocket nozzles increase the spin rate to 14,400 RPY et
burrnout. Upon impact, the XM725 fuze detonates the high-explosive

.charge in the warhead which breaks into a number of fragments. Additional

descriptive data is contained in reference 4.

c. System Modification Reaquirements

Since the ballistics of the XM683 cartridge differ from the strad-
ard 4Omm cartridges (M4364), the compensator of the XM28 subsystem was
modified on two aircraft by use of kits provided to esccommodate the new
ballistics. This modification permits utilization of the existing con-
pensator by proper rescaling of the range and airspeed inputs. A new
range Xnob assembly was installed, containing both the standard range
scale (vhite numbers) and the new range scale for the XME83 cartridge
(orange numbers). This range knob assembly consists of a mounting bracket,
an end plate, and 1 range knob, and hardware for mounting. Approximately

i, o snssam.
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30 minutes were required by the unit aivcreft aimawnt supervisor to com-
plete the instellation. Additicnzl deta pertuining to this modification
is contained in refercrnce e,

k. PURPOSE

To deternmine the nilitary worth of the 74063 cartridre for use in
airborne h0~m veapon systems in the orerationc! environrment of the Repub-
1ic of Vietnzm (RVN).

%. OBJECTIVES

a. Objeclive 1 -~ To evaluate the operaticnal perforinnnce of the
XM683 cartridge in the corbat environment of RVI.

b. Objective 2 -~ To determinc whether vse of the X'583 cartridge
requires eny chenge in the technioues of errplcyment of the UCmm eirdorne
weapon systen,

6. SCOPE

a. This evaiuation employed the XM683 crnrtridge in combet operations.
A varisty of targets were engaged in determining the coprbilities of the
XM683 cartridge. All emmunition was fired froz the X¥129 gremade launcher
located in the chin turret of the AH-1G attsck helicopter

b, The evaluating unit wes C Troop, 3rd frmd. Cav. Saqdn., 1Tth Air Cav.
located in Vink Long, Military Rerion (MR) k. A total of 3,700 rounds,
of XM683 4Omm emmunitinn were issued@ to the unit on 3 June 1971. Of
these, 2,735 rounds were expended between & June and 13 July 1971 éuring
operational missions. The evaluation was terminated on 13 July follow-: -
ing three ircidents involving ralfunciion of the awmuniticn which resui*-
ed in damage to two XM129 weapon subsystems r£nd the nose cone of one AH=-1G
attack helicopter. The remaining 965 rounds vere collected and prepared
for retrograde to CONUS for technical analysis.

¢. No comparisons of lethulity were conducted between the XME83 cart-
ridge and the standard 14384 cartridge because of +the combat ervironment
and lack of facilities for measuring fregmenistion. There were no night
operational missions conducted during the evaluaticn; therefore, all data
contained in this report pertain only to daytime use.

T. ENVIRONMENT

The evaluation was conducted in MR U, This region, which includes the
Mekong Delta, begins soutbvest of Salgon snd continues southwesterly to the
Culf of Siam. The region is flat and is inundated during most of the year.
The majority of the land is or has been under cultivation, and the major
crop is rice. Two exceptional areas are the U-Minh Forest and the Plain
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cf Reeds. The U-Minh Forest is ar almest inpenetrable swamp of mangrove

and cinilar tynes of vepetation., 'The Plain of Reeds is a perennially wet
marsh ares wiiich is imundated from one to five feet during the wet ceason.
Since the Soutrest Monzoon season extends from mid-May through mid-October,
the evaluation was conducted under its influence. Rainfall occurs in amounts
renging fron 10 to 20 inchss per month during this season. Adeguate ceilings
and visibility to pevmit telicopter operations exist approximately 98 percent
> the time, Surface winds are generally from the southwest. Airmass-type
rainshover eactivity occurs during the afternoon and evening hours; however,
circumnavigetion is possible. During the evaluetion period the average daily
hish end low tenperatures were 88 and 15 degrees Fahrenheit respectively.

8. METHOD OF EVALUATION

The participsting unit appointed one chief evaluator who collected data
during the evaluation pericd. He provided data to the ACTIV project officer
for analysis and reduction vhich provided the besis for evaluation. Ques-
tionneires completed by aviators and inteiviews with selected members (i.e.:
commending officer, operations officer, platoon leaders and aircraft arm-
ament personnel) of the evaluating unit were used as the source of data.
Tactics and techniques emvloyed were st the discretion of the mnit commander.

Data were collected following each mission on which the XM683 cartridge was
employed.

9. DISCUSSION AND FINDINGS

a. Objective 1 ~ To evaluate the operational performance of the XM683
cartridge in the combat environment of RVN.

(1) Loading and Hendling

Aviators noted that, when using standard M384 cartridge handling
procedures, no diiferences or problems arose in handling the XM683 cartridge.
Aircraft armament supervisory personnel reported that the XM683 cartridge was
moye rapidly and easily inserted through the ammunition feed system while
loading. They expressed the opinion that this was attributable to the smooth-
er exterior surface of the round. Consequently, all personnel siuted that
vhen compared to the standard cartridge, the XMG83 cartridge reduced rearning
time by two to three minutes.,

(2) Effects ~f Fire

Pilots experienced in the firing of both types of armmuunition

sgreed that the effects of the XM683 cartridge apparently equalled that of
the M384 cartridge.

(3) Relisbility

All pilots arreed that the dud and stoppage rate were the
geme as, or less than, those for the standard cartridge. No maintenance

I
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problens wese eneountered wihich were ottrivuted to the YM683 ammunition.
Aircralt armament supervisors indiceted that the chanbers of the XM129
weanon appeared to remain elsenecr when Tiring the XM683 cartridge than
vhen firving the siandurd carcridge,

(4) Fire Control zni Adjustucnt

Pilots unaninously sgreed Lhat the XM683 cartridge signifi-
cantly expedited «{factive fire adjustment, Pecause of the greater veloc-
ity of the round and its flatter trajectory, fire control was considered
by all pilots to b2 far superior to the stendard M364 ammunition. The
rocket-burn of the X683 cartridre was clearly visible to the pilot, and
after rocket burnout the sroke trail acled as a tracer, This cnabled
the pilot to follow the reound virvally to the target and to adjust rounds
onto the target with greater rapidity and cccursey than with the standavd
cartridge.

(5) Safety
(e) Tactical

Because of the insreased velocity of the XM683 cartridge,
the tracer effect of the rocket rmotor, and the flestter trajectory, all
pilots stated that the armurition could be more safely emploved in the
close support role, Pilots were reluctant to fire standard M384 cartridges
in the close support role becsuse of thz necessity to observe the explosion
on the ground befoure maeking correcticns. Pilots reported that, when firingz
the XMCH3 cartridge, even the last round fired prio:r to the firing break
could be seen (In firing the standard cartridge, pilots said it was not
unusual for seversl rounds to still be in trajectory at the time of firing
breek, and because of this lag, extreme care was required when firing the
standard cartridze in the vieinity of ground troops).

(b) Alrcraft

No safety hazards or nroblems were encountered prior to
12 July 1971, by which time over 2,700 rounds of XMf83 armunition had been
expended, Gn 12 and 13 July 1971, however, three inciasnts occurred
which involved damapre to the weapon systems and the ajreraft from which
the ammunition was fired. Information relative to tliese incidents is con-
tained in Inel 1. As & result of thesc incidents the evaluation was pre-
maturely terminated.

b, Objective 2 - To determine whether use of the XM683 cartridge

requires any change in the techniques of employment of the 40mm airborne
weapons system.
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NOT REPRODUCIBLE

(1, Effective Kange

Pilots were able to folloav the trajectory of the cartridge
and te make inmediate adjustments on the target; thersforc, they were
able to bagin firing runs at greater slant ranges, with increased rccuracy.
This permittcd effective target engazement without overflving the torpet.
Based upon averaged pilots' estimates, the most effective engagement range
for the emmunition was 1,200 meters,

(2) Types of Targets Encaged

A1l respondents indicated that they fired the XM683 cmmunition
over flat terrain with dense, low foliage or into treelines. Type of tev-
gets against which the XM683 cartridge was employed were troops with ccver,
sampans, and structures, and in preparation of landing zones.

(3) Tactics

Essentially there were no changes required in tactices of
employment between the standard M38L and the XM633 cartridge. Pilots
reported that they were able to place effective fires, safely, closer
to friendly troop locations when using the XM683 immunition. Because
of the increased range, velocity, and the tracer-like effect of the round,
point targets could be engaged more rapidly and arcurately at greater
ranges than with standard emmunition. Consequently, both the ammunition
expenditure required for target neutralizstion and the vulnerability of
the aireraft to hostile ground fire were reduced. In addition, beczuse
of the greater altitude from which targets were engaged, a greater area
of the target could be covered. Targets which were out of the renge of
standard ammunition were successfully engaged with the XM683 cartridge.

(k) Fire Control and Adjustment

Pilots agreed that the weapon system sight was used only
during the firing of the first few rounds of a burst. Subsequent adjust-
ment did not require use of the sight. All pilots stoted that the edjust-
ment of fire using the XM683 cartridge was faster and easier thar with
standard emmunition, and that less pilot experience was necessary for
effective engagement of targets. Personncl who had experienced difficulty
in effective target engcgement using the standard cartridge reported
having no difficulty enpaging targets with the XM683 ammunition. Pilots
further indicated that the recoil effect of the XM129 weapon system, wher
using the X683 ammunition, was less than that experienced with the use
of standard ammunition. In firing standard asmmurition, the more violent
recoil effect caused the aircraft to pitch upward and yaw away from the
direction of fire, complicating the firing of the fixed weapon systems
on the aireraft. With the use of the XMo33 cartridge this problem was
not as pronounced.
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{5) Use of Stendard Sirnt

XM683 cartridge was issued initizlly only to the iwe AlI-1G
ettack helicopters ‘hich had been rodified with the nevw ronge ¥nch nssembe-
ly. However, use of this emmunition was suvesequently sxlended to include
its use in vnmodified aireraft. Pilots reported having ne difficuity in
effectively engaging targets from uwnmodificd aircraft. The stenduri sight
vwas simply set at 1,000 meters (rather then the stendsrd 1,200 neicrs) to
achieve the seme range compensetion that is achieved by setting 1,200 meterc
on the additional scale of the modified sight. According 1o riletz this
procedure vas accurate and required no additional pilot training in its
use.

c. Findings 1/

(1) No problems were encountered in loading or handling the XH683
cartridge using standard procedures [9a(1)].

(2) The dud and stoppage rates of the XM683 cortridge were similar
to those of the standard cartridge [9a(3)].

(3) Because the burning rocket motor and the subseqment sroke
trail could be easily followed, sccurate fire could be placed on the target
more quickly than with the steandard ammunition [9a(k)].

(k) Because of the increased velocity, the tracer-like effect.
end the flatter trajectory, pilots stated that the XM682 emmunition could
be more safely and dependably employed in the close support role then
could the standard cartridge [9a(5)(a)].

(5) Three incidents involving XM683 cartridge malfunctions re-
sulted in premature termination of the evaluation [9a(5)(b)].

(6) Pilots' estimates of the most effective engagement range with
XM683 ammunition averaged 1,200 meters [9b(1)].

(7) The use of tte XM6B3 cartridge cnabled safe placement of
supporting fires closer to friendly troop locations than was possible with
standard smmunition [9b(3)].

(8) Targets were engaged at greater ranges with the XM683 cart-
ridge than with standard ammunition [9b(3)].

(9) Pilots stated that the adjustment or fire using the XM683
cartridge was faster and easier thsn with standard ammunition and that
less pilct experience was necessary for effective engagement of targets

[9n(4)].

lj Numters in brackets refer to the paragreph of the report which supports
each finding.
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(10) Piicts reporied no difficaity ir €ife -ively s~myr3ing tor-
Zeis shen uging airoraft vhish veve net »odificd o1 the com-itible
sight Gosipnd for use with tis XMBGs srriridge {sui4)l.

10. £OrRTiASYIO0NS

8. The XNGO3 cartrids=, prigr to the malfinciien ineidsnte, provid-
ed 2 gignificent increase in the coebai effeciivenscs of Llzz cmmnltion
in airdorae veapon systemc iz RVA.

b. No significant c!ianges in ezployrent tecknignes sxc noeded vith
this sr=unitior.

c. Control n*steufsirht) noditicetions are unnecesszary for the
effective employrent of this smmmition.

d. Becanse of multinle nalfunctiors of XMEB3 exsunition during the
latter stages of the evaluation, the wxunition is considercd unszfe in
its current state, pending resuitc of investigaticn.

li. PROMPEHDATIONS

a. That the current cartridge X683, hCem not be tyre-clussified
at this time. '

b, That an analysis of the malfunctions descrived in this report
be undertaken to deternmine their cauzse(s), and to effect sny modificatisns
recessary to prevent future malfunctions of this nature.

c. That an evaluation be conducted folloving cartridge improvement;
if subsequent evaluation of the improved cartridge proves successful, the
XM683 cartr’dge should de cousidered for type-classification as Stanaard A.

Shoihl e

2 Incl DAVID H. THOMAS

1. Malfunction Incidents Colcnel , ADA
Involving XMGB3 Ammunition Cormandinz

2. Distributior List
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’T) XALFUSCTION INCIDITS IEVOLVING Y583 AATTION

On 12 and 13 July 1671, three incidents involving X853 cmmunition mel-
fanctice ceused dscage to the aircraft from vhich these rounds vere being
fired. In tvo cases the X129 veapon systen ves demaged; ir the third,
only the nose cope cf the AR-]C alreraft itself. 2o perzonnel vere in-
Jured £n eny of the incidente. When the first two incidents were reported
on: 12 July, the ACTIV project Officer, considering theam to be ircicative
of criticel nalfimcticn, ordered gll use of the ammunition to ceese (in
complisnce vith refereance d). Fe directed thct all YM5AR cmunitica be
collected, repacked and, pending dispoaitior instructions from DA, pre-
pared foo shirpzent to COXUS agencies for investigation end testing of the
remaining rommds. Hovever, the X129 wespon systea on uae AE-IC vas still
1oaded with G#%83 row.ds vhich vere overlocked during tris collectlorn.

The following day, 13 July, thiz aircraft wvas involved in the third in-
cident of X¥683 malfunctioc. Details of the individual incidents ere as
follown:

a. The fncidents on 12 July osccurred vithin several minutes of cach
other, at about 1600 hours. The tvo AH-1G sirerafc involved were vorzing
together in preparation of a landing zone (LZ). XM129 veapon systems oa
botk aireraft vere louded with XMAR3 emaunition exclusively and vere being
employed in heavy, but routine, LZ preparatory fires. Eoth aireraft wvere
firing lomgz. contimouue bursts vhich both rilois estimeicd es about 10
seconds each; 2sruming an average cyclic rate of 400 rounds per minute
fron the XM129 wespon systen, esch aircraft would have fired approximately
66 rounds during each 10-szcond burst. The two malfunctions and ds=age
ceused by each were as follows:

{1} During the second firing pass, after aircraft A had expended
apyroxirately 125 rounds, there vas an explosion; the weapon systea imme-
diately 7ziled to continue firing. Aiter receiving an inspectien for
daxage by the crev of the accompanying AH-1G, who esdvised him that the
unly apparent damaoge to the alrcraft vas in the turret fairing arec, the
pilot returned to Vinh Long. Subsequent detailel inxpectior indicated
damage to the drum drive assewbly, recelver, tube assembly, and chamber
of the XM12C, ax well as severe Jamage to the turret fairing. A large
portion of a certridge casing was found embedded in the receiver cof the
weapon.

(2) after having visually inspectad aircraft A (a pause of about
2 minutes) the pilot of aircraft B made mother firing pass over the LZ.
On this (the third) pass, aircraft 5 experienced an explosion; however,
the weapon system in this case continued to function normally. A fourth
pass vas completed, with some 100 rounds fir2d subsequent teo the explosion.
(Since about 50 rounds of ammunition remained in the drum, approximately
200 rounds had been fired - in a pilot-estimated four bursts, within a
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time fra~e cf about % minutes). The aircreft thea flev to Uone Tem for
refuellirn: and rear=ing, at whisk time dsnspe to the nose cone of tae
alreraft vce disccverad., A sincle plece of shrmuonel, less than 1 inch
square, vas found insice the d:mared roz= cone. Therc ves no other dex-
gze to the alrerald. Close visuzl Inspecticn by the unit armexent systea
saintenence supervicor imdiczted no apparent damage to the XM129 wecpon
S{ste'.z. end this was confirmed 'y a detailed techaical inspection on

1% July.

b. The third iancident, otcurring at 1500 hours, i3 July, involved
that X¥683 amswmnjtion inadvericrntly left in the asmunition drum of one
Ai-1G. The pilot of this sircraft vas wnavare that hic iM129 weapon
systes ves losded with X583 until he reached the missicn area and fired
three rouncs in initial adjusirent. He then fired & single burst, vhich
stopped atruptly vhen the (estirn:ted) sixth round exrloded in ihe wveapom.
The extent of damacge vas verified visuelly by the pilot of the accompany-
ing AH-1G aircraft, ard, since there was no obvious damage to the aircraft
itself, the piiot continued the =ission. Switching to the rocket subsys-
tem, he fired rockeis on the target and coroleted the =ission. VWhen the
aireraft vas inspected at Vinh Long, the dsxage incwrred vas found to be
sizilar in type and cxteat do that sustained in the first incident the
dey beforc; tkat is, the drun drive assembly, receiver, tube assembly,
and ctarcber of the vervon were daxeged, as well as the turret fairing.
There vas no damage to the aircraft.

¢. Additional details releted to all thrce incidents include the
folloving factors:

(1) Veather conéitions during all three incidents were: broken-
to-overcast cloud cover at 2,000 feet; visibility, S to 6 miles; local
rain showers, but not in the immediate vicirity; vind from the southvest
at approxirately 15 knots.

(2) At the time of the first incident, the veapon involved wase
being fired at an elevation of -20 derrees and neur-zero deflection, from
an aircraft being flown at about 150 knots TAS. Conditions vere similar
at the tice of the second incident, only a few wainutes leter. The third
malfunction occurred with the airoratt at 80 knots IAS, 1,500 feet ACL,
end the wveapon being fired from abcut =50 degrees elevation and 90 degrees
left deflection.

(3) Pilots cf all three aircraft involved in the above incidents
described the flight of an aberrant round siot from the X429 concurrent
_with the sound of the explosion. FEach reported the round‘s appesrance
as erratic, i.e., travelling much faste-~ and with a flatier trajectory
than cther rounds from the burst.

(LY The XM683 ammunition (3,700 rounds) had been delivered %o the
using unit ("C" Troop, 3/1Tth ACS) on 3 June 1971 and immediately stored
in CONEX containers on dunnage. Although the CONEX containers were rather
damp, the ammunition was protected by its packing (see reference d) and
appeared normal, clesa, and dry when opened for use.
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